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Abstract— Sustainable Supply Chain Management (SSCM) is the 
latest buzz word in logistics and sometimes it is also referred to as 
Green Supply Chain or Green Logistics. The basic issue actually 
is not new, it deals with making logistics more effective only this 
time the primary reason quoted is not money but to safe the 
environment and protect the world from global warming. A 
sustainable supply chain involves transportation management 
and planning, transportation mode changes, in order to safe 
energy and to reduce the carbon footprint. Sustainable logistics is 
nothing else as applying industry best practices to result in a win-
win for the environment and the logistics company. But it not 
only involves transportation but also warehousing where energy 
and resources can be optimized. Then there is another 
perspective that of reverse logistics and recycling to reuse and 
preserve resources. A sustainable supply chain starts with 
accurate demand forecasting and planning, the better job one 
does in accurately forecasting the more efficient is the supply 
chain and logistics information systems (LIS) play an important 
role in it. But how are the global industry best practices applied 
in an ASEAN context? What transportation mode and route is 
selected and what type of equipment is being used? What are the 
storage and distribution networks? What type of packaging and 
material handling is being used? What are the labour and 
environmental rules and regulations?  This quantitative web-
enabled research study looked at the perception of logistics 
management students at a Thai university in relation to 
sustainable supply chain in an ASEAN context. The findings 
proofed the underlying theories and industry best practices and 
placed them in the Thai context. It is recommended to follow up 
this pilot study with a large scale comparative study of ASEAN 
countries. 
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I. INTRODUCTION 
Green logistics or Green Supply Chain can be seen in print 
to what actually is Sustainable Supply Chain Management 
(SSCM). Everybody talks about Green but very few really 
under stand what it means and far fewer know how to apply it 
in a logistics and supply chain context. Supply chain 
management is all about getting the right stuff to the right 
place in the right amount in time and in an acceptable quality. 
How to do this economically within the social morass of the 
ASEAN community and being social responsibility is the 
challenge. Supply Chain Management (SCM) is all about 
optimizing scarce resources. How to best utilize these 
logistics resources to reach the objective while being 
socially responsible and sustain the future growth?  It starts 
with determining demand; this is often best done through 
vendor managed inventory.  The transportation mode has to 
meet the time and budget constraints, while avoiding 
damage and spoilage to the shipment. Just in Time (JIT) can 
safe warehouse costs, but is dependent on a well functioning 
supply chain. JIT is also more sensitive in terms of supply 
chain interruptions and supply chain risk management 
(SCRM), especially in ASEAN. 
Distribution networks inside certain ASEAN member 
countries work very efficient, but to extend the distribution 
across borders still remains a challenge, even when it comes 
to packaging which needs to be at least bilingual and fulfil 
the standards and rules and regulations of the target markets. 
Vehicles have and staff has to be certified as well. Well 
maintained equipment is not only environmental friendly but 
also preserves energy. The same holds true for a safe work 
place it not only saves lives and enhances morale it is also 
cheaper to have less lost time in the long run.  
Return logistics is also a part of   a sustainable supply 
chain; it includes not only recycling, but also refurbishing 
and properly disposing of returned goods. The challenge in 
return logistics is the problem that it is many to one 
distribution rather than one to many in traditional logistics. 
But how does return logistics work in an ASEAN context 
where returns virtually unheard off and other channels are 
already relied upon. 
 
II. LITERATURE REVIW 
 The literature review looked at sustainable supply 
chain (SSC), green supply chain, green logistics, supply 
chain risk management (SCRM) recycling and reverse 
logistics [1]. Carter and Rogers look at developing a 
framework for sustainable supply chain management 
(SSCM) [2]. There is a rich body of literature related to 
reverse logistics from an international perspective [3]. The 
original term which was coined in 1995 coined by Thierry 
was product recovery management (PRM) [4]. There is a 
limited body of literature related to the reverse logistics of 
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building materials as an example of a reverse supply chain 
with total recovery of recycled concrete aggregate (RCA) and 
other construction materials like doors and windows.[5]& [6]. 
Bowen is looking at the body of literature related to green 
logistics and the environment. [7]. Brindley exams supply 
chain risk management (SCRM) in his book and makes a link 
to sustainable supply chain management [8]. SCRM and 
SSCM as part of strategy according to Wieland & Wallenburg 
[9]. 
III. METHODOLOGY 
This research project explores sustainable supply chain 
management (SSCM) from a Thai and ASEAN perspective.  
Of the 107 participant 69 (65%) were female and 38 (35%) 
were male who ranged in age from 18 to 23 years with the 
majority 55% being 20 years of age. All the participants were 
Thai nationals. This was a convenience sample of logistics 
management students. In terms of age and gender distribution 
the sample represents the young logistics management 
professionals in Thailand. To capture the perception of the 
participants an on-line questionnaire was administrated. The 
quantitative data was analysed using SPSS and was 
summarized in Excel table format.  
 
IV. RESULTS 
The results of this quantitative research study can be 
summarized according to the following categories:  Logistics 
Information Systems (LIS), Vehicle Maintenance, Energy 
Efficiency, Reverse Logistics and Supply Chain Risk 
Management (SCRM). 
 
A. Logistics Information Systems (LIS) role in the SSC 
Logistics Information Systems (LIS) span the whole 
spectrum of logistics from accurate demand forecasting, to 
order entry, mode selection, carrier selection- Transportation 
Management System (TMS) to load planning (LPS) of both 
the container as well as the truck and or vessel and the 
warehouse management system (WMS)  
 
TABLE 1.  LOGISTICS INFORMATION SYSTEMS (LIS) ROLE IN THE SSC 
Logistics 
Information  
System (LIS) 
  
R.% 
% 
Correct 
Facility 
    
Disc. 
Index 
          
Disc.  
Coef 
Very important 40% 11 0.172 0.133 
Important 33%    
Neutral 11%    
Not very import 10%    
Not important at all 8%    
 
The majority of the respondents saw LIS as very important 
(40%) or important (33%) only 8% found LIS as not important 
to the sustainable supply chain (SSC). Naturally GPS ranks 
the highest among LIS applications, followed by WMS, load 
planning and transportation management systems. AS/RS are 
the least popular LIS applications in Thailand as their cost is 
high and the ROI is low considering low labor costs and 
lower land values in rural areas.  
 
TABLE 2. LIS APPLICATIONS IN THE  SSC 
Logistics 
Information 
Systems (LIS) 
  
R.% 
% 
Correct 
Facility 
    
Disc. 
Index 
          
Disc.  
Coef 
(WMS)  
Warehouse 
Management System  
20% 16 0.182 0.143 
(TMS) 
Transportation 
Management System  
14%    
(LPS) 
Load Planning 
System 
16%    
(GPS) 
Global Positioning 
System 
45%    
(AS/RS) 
Automated Storage & 
Retrieval Systems 
5%    
 
B. Vehicle Maintenance role in the SSC  
Vehicle maintenance was seen as a very component of a 
sustainable supply chain and green logistics. Substantial 
energy and time savings can be achieved by properly 
maintaining the fleet, in terms of tire pressure, engine tune-
up, preventive maintenance, break checks, wheel alignment 
and filling the tires with nitrogen. At the same time a 
important issue is air and noise pollution through 
transportation.  
 
TABLE 3.VEHICLE MAINTENANCE AND THE SSC 
 
Vehicle  
Maintenance  
  
R.% 
% 
Correct 
Facility 
    
Disc. 
Index 
          
Disc.  
Coef 
Very important 33% 10 0.165 0.127 
Important 35%    
Neutral 10%    
Not very import 10%    
Not important at all 12%    
 
TABLE 4. VEHICLE MAINTENANCE AREAS AND THE SSC 
Vehicle  
Maintenance  
  
R.% 
% 
Correct 
Facility 
Disc. 
Index 
Disc.  
Coef 
Tune-Up 35% 8 0.147 0.153 
Tires 33%    
Alignment 16%    
Breaks 10%    
Full Replacement 8%    
 
Vehicle maintenance was seen as a important component 
of a sustainable supply chain, most important tune-up and 
tires followed by proper wheel alignment and break 
maintenance, total replace of the vehicle due to its high cost 
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is the least popular. Tires are usually replaced by new tires or 
retreat tires when it comes to the trucking industry. Old tires 
are usually recycled by using them on trailers rather than the 
tractor unit.   
 
E. Energy Efficiency role in the SSC 
Energy Efficiency measures include both more efficient 
equipment like the new double-deck Airbus A380 the worlds 
largest commercial aircraft, alternative fuel sources like wind 
and solar for warehouse lighting heating and cooling. 
Liquefied petroleum gas (LPG) and natural gas (NGV) for 
fleets of trucks, tuk-tuks and even aircrafts as some Airbuses 
used by Air Asia on selected routes where refueling facilities 
for liquefied gases exist on both ends are equipped to use 
alternate fuel to reduce costs.      
 
TABLE 5.  ENERGY EFFICIENCY  AND THE SSC 
 
Energy  
Efficiency  
  
R.% 
% 
Correct 
Facility 
    
Disc. 
Index 
          
Disc.  
Coef 
Very important 25% 15 0.133 0.172 
Important 20%    
Neutral 15%    
Not very import 30%    
Not important at all 10%    
 
Energy Efficiency was considered not very important by 
30% of the respondents on the other side 25% saw it as very 
important clearly the responses are divided almost clear 
through the middle. Buildings and vehicles are the major areas 
of improvement which means both warehouses and the fleet 
have potential to become more energy efficient, while LPG 
and NGV usage is the most popular. Less importance is placed 
on proper insulation of the structures like warehouses and cold 
storage facilities. Solar and wind power as alternative energy 
sources ranked fairly low among the choices to improve 
energy efficiency as part of a sustainable supply chain, and 
green logistics in a Thai context.   
 
TABLE  6. ENERGY  SAVINGS AND THE SSC 
 
Energy  
Efficiency  
  
R.% 
% 
Correct 
Facility 
    
Disc. 
Index 
          
Disc.  
Coef 
Vehicle  33% 37 0.192 0.118 
Building 16%    
LPG/NGV 37%    
Solar/Wind 10%    
Insulation 4%    
 
F. Reverse Logistics and SSC 
Reverse logistics was found by the majority of the 
respondents as not very important or they had a neutral 
attitude, it is an area of logistics that need to be brought to the 
awareness of logistics professionals. It does not mean it does 
not exist, but may be defined differently in the minds of the 
participants.  
 
TABLE 7. REVERSE LOGISTICS AND THE SSC 
 
Reverse  
Logistics 
  
R.% 
% 
Correct 
Facility 
    
Disc. 
Index 
          
Disc.  
Coef 
Very important 17% 30 0.192 0.108 
Important 13%    
Neutral 37%    
Not very import 30%    
Not important at all 3%    
 
Reverse logistics includes recycling, refurbishing of 
returned defect products as well as recovery of components 
of the defect consumer products and or proper disposal of 
the products like old batteries and TV and computer screens. 
It also includes the return of empty bottles to the bottler to 
be filled, or the exchange of old bread for fresh bread by the 
baker which picks up day old bakery items.  Recycling and 
recovery ranked almost the same and seemed to be 
understood almost as the same, proper disposal ranked the 
lowest and refurbishing was low on the list the return of 
empty bottles was understood as one of the main functions 
of return logistics in the Thai setting, where empty coke 
bottles get returned as well as used beer bottles are collected 
and returned in the old boxes to be cleaned and reused 
instead of melted in as it is the case in the USA and Europe.   
 
TABLE  8. REVERSE LOGISTICS APPLICATIONS AND THE SSC 
 
Reverse  
Logistics 
  
R.% 
% 
Correct 
Facility 
    
Disc. 
Index 
          
Disc.  
Coef 
Recycling 27% 23 0.155 0.145 
Refurbish 10%    
Recovery 23%    
Proper Disposal  5%    
Empty Returns 35%    
 
G. Supply Chain Risk Management (SCRM) and SSC 
Supply Chain Risk Management (SCRM) and Sustainable 
Supply Chain Management (SSCM) are interrelated in many 
ways. A uninterrupted supply chain has the elements 
necessary to become sustainable, on the other side 
interruption can occur due to natural disasters, and the 
question remains how well is the supply chain prepared to 
deal with these events and how quickly can the supply chain 
recover. This is especially important as modern supply 
chains are inter dependent and with JIT very little buffer is 
left to deal with uncertainties. The results show that the 
participants are not very aware of the importance of supply 
chain risk management. This may be due to a lack of 
knowledge and also due to the denial of risks in the society. 
It can also be due to the fact that Thailand has overcome 
many supply chain interruptions in the past due to natural 
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and manmade disasters and that dealing with the irregular 
became the regular mode of operations.  
 
TABLE 9. SUPPLY CHAIN RISK MANAGEMENT AND THE SSC 
 
Supply Chain   
Risk Management 
  
R.% 
% 
Correct 
Facility 
    
Disc. 
Index 
          
Disc.  
Coef 
Very important 15% 20 0.143 0.163 
Important 15%    
Neutral 20%    
Not very import 35%    
Not important at all 15%    
 
The respondents consider supply chain consequences as the 
biggest impact on the sustainable supply chain. They are 
aware of the importance of both information assurance (IA) 
and emergency preparedness, but are less familiar with risk 
assessment and business continuity planning.  
 
TABLE 10. SUPPLY CHAIN RISK MANAGEMENT AREAS AND THE SSC 
Supply Chain 
Risk Management R.% 
% 
Correct 
Facility 
Disc. 
Index 
Disc.  
Coef 
Information 
Assurance (IA) 25% 16 0.172 0.133 
Business Continuity 7%    
Risk Assessment 3%    
Preparedness  25%    
SS Consequences 40%    
 
Natural disasters (floods, earthquakes, volcano eruptions, 
hurricanes, tsunami, storms, tornados, ice and snow) are 
considered a higher risk for the supply chain than man-made 
disasters (fire, thefts, accidents, piracy, decease, nuclear, 
weapons of mass destruction, war, civil unrest, terrorism, 
geopolitical events, currency fluctuation, financial crisis) 
 
 TABLE 11. DISASTERS AND THE SSC 
Supply Chain 
Risk Management R.% 
% 
Correct 
Facility 
Disc. 
Index 
Disc.  
Coef 
Natural Disasters 65% 66 0.191 0.121 
Manmade Disasters 33%    
 
V. CONCLUSION 
In Thailand young logistics professionals are aware of how 
important knowledge is when it comes to sustainable supply 
chain and the role Logistics Information Systems (LIS) can 
play in aiding to accurately forecast demand plan loads and 
shipments and select the proper mode of transportation for the 
cargo at hand. They are also aware that LIS are expensive both 
to in terms or purchase and implementation costs and that 
labor is relatively inexpensive in ASEAN. Preventive 
maintenance is still relatively limited in ASEAN as it is more 
expensive to replace tires in advance than to wait for a vehicle 
break down and repair JIT. Energy is the major cost in the 
transport industry and in the Thai trucking industry liquefied 
petroleum gas LPG is replacing gasoline at a lower cost with 
minimum modifications to the fuel intake system. Only 
government enterprises opt to purchase new more fuel 
efficient equipment as the private sector is more capital 
conscious. The goal of sustainable logistics is also to 
become carbon neutral, and generate as much energy 
through alternative methods as the enterprise consumes in 
terms of carbon fossils. Newer equipment comes with less 
noise and air pollution and is more environmental friendly 
than old equipment which often does not pass international 
emission test. There is also a lot of pollution caused by 
material handling mostly loading and unloading bulk 
shipments at sea. Natural disasters are considered a greater 
threat to the global supply chain than man-made disasters. 
Thai culture is more risk denying and therefore emergency 
preparedness is being downplayed, in comparison with 
western culture, where risk assessment is part of business 
continuity planning. Information assurance (IA) protects the 
communication backbone of a sustainable supply chain 
(SSC). Reverse logistics in Thailand is either taken for 
granted as in the beverage industry, or in its infancy as in the 
electronics industry with recycled and refurbished 
equipment.  
 
 
Fig. 1.  Sustainable Supply Chain Management and Reverse Logistics 
 
VI. RECOMMENDATION 
A cross cultural study of young logistics professionals in 
other ASEAN countries would be of interest to make a 
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comparison of sustainable supply chain management (SSCM) 
practices across country borders. Studies with logistics 
management students from Brunei, Cambodia, Indonesia, 
Laos, Malaysia, Myanmar, Philippines, Singapore and 
Vietnam are in the planning stages. Another recommended 
study looks at the annual reports of publicly traded ASEAN 
companies and analyses their reported corporate social 
responsibility (CSR) and sustainable supply chain 
management (SSCM) activities.  
 
 
Fig. 2.  ASEAN Sustainable Supply Chain Follow-up Study 
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